Highlight
A measuring wheel proved useful as an aid for counting signs of the plains pocket gopher (Geomys bursar&s) on adjacent soil types in Washington County, Colorado. Signs of pocket gophers were about twice as frequent on the Haxfon Sandy Loam type as were signs on fhe Dune Sand type. There were progressively more signs from spring until autumn. Aboui 7.5 times more signs were observed on each area in Sepfember than in May.
Most rangelands in western North
America contain pocket gophers. There is a need for an accurate, reliable method for easily estimating the degree of infestation by pocket gophers. A significant positive correlation between numbers of mountain pocket gophers and the "signs" they produced was found recently (Reid et al., 1966) . Signs made by animals can be used as an index of abundance and may be expressed as a frequency (Dice, 1931) . Examples of signs used to estimate the abundance of animals are: earth mounds of pocket gophers, runways of moles, pellet groups, houses of muskrats, tracks, nests of birds, etc. Sign data are easy to collect and are of considerable value when studying ecology, wildlife, and range management (Dice, 1931) .
Mefhods
This study was done in eastern Colorado on the John Holtorf ranch in Washington County, 9 mi southwest of Yuma. The relative abundance of pocket gophers was measured on the Haxton Loamy Sand (sandy loam) and the Dune Sand (dune sand) types. The sandy loam is a deep dark soil supporting a heavy grass cover. This soil is characteristic of the low-lying flats or elongated depressions found on the study area. The dune sand consists largely of light brown or light grayish brown loose incoherent sand of medium fineness. Some organic material is found in the top few inches in the lower depressions, while the higher hillocks have little if any organic matter. The topography consists of mild to smooth rolling hillocks 10 to 60 ft above the depressions.
The areas sampled were being grazed by yearling mixed-breed Angus-Brahman steers and had been lightly grazed in summer for three preceding years. The cattle grazed the sandy loam areas more than the sand dune areas. The vegetative sampling techniques were the same as reported by Hyder et al. (1966) recorded as signs for estimating the relative abundance of pocket gophers on the two soil types. New mounds have no plants growing on or through them. Mounds formed during the summer and autumn of one year are rapidly obliterated by rain, wind and trampling by cattle, but a few may persist until mid-summer of the next year. During the winter when there is frost in the ground, plains pocket gophers in this area do not often form mounds or produce visible signs aboveground.
A Rolotape Wheel was used to estimate the frequency of pocket gopher signs on three transects on each soil type (Fig. 1) . Each transect consisted of 1000 subplots (6.6 x 6.6 ft) or 1000 wheel revolutions
(1 wheel revolution = 1 subplot). Each month from early May through early September the same three transects were observed for signs made by the pocket gophers on each soil type. The six transects required about 4 hr to complete each day that data were collected.
Results
The mean percent frequency of the most common species of plants are given by soil types in Table 1 . The frequency of sign made by pocket gophers was related to the vegetation and soil (Tables 1 and 2 ). Sign of pocket gophers was nearly nine times more frequent in September than in May on the sandy loam, while on the dune sand during this period the increase in sign was only seven times greater. The increase in signs may have been due to both increased digging ac- Haxton Sandy Loam 0.4 1.1" 3.3** 3.5"" 3.5"" Dune Sand 0.2 0.3 0.6 0.5 1.4 * Significant difference (5%) between the means of the two types. ** Significant difference (1%) between the means of the two types.
